EXPRESS/flAIL CERTIFICATE ^ 

I hereby certify that, on the date indicated above I 
deposited this paper or fee with the U.S. Postal Service 
and that it was addressed for delivery to the Commissioner^ 
of Patents ^Trademarks, Washington, D C 20231y by«- 
Mail PostfCfficeV, Addressee" service. 




CM 



3 LO 

u 

PLEASE CHARGE ANY DEFICIENCY UP TO $300-00^ 
OR CREDIT ANY EXCESS IN FUTURE FEES DUE 
WITH RESPECT TO THIS APPLICATION TO OUR 
DEPOSIT ACCOUNT NO. 04-0100 



=00 



Name (Print) 



Signature 



to- 



. C4 



I'm 



DARBY & DARBY P.C. 

805 Third Avenue 
New York, New York 10022 
212-527-7700 



File No: 2902/0G377 
Date: March 24, 2000 



Hon. Commissioner of 
} Patents and Trademarks 
I Washington, DC 20231 

j Sir: 

! -Enclosed please find an application for United States patent as identified below: 
j i mventor/s (name ALL inventors) : Lloyd A. GROVEMAN and Richard L. ZACK 
\ TOe: ACTIVE ACCOUNT MANAGEMENT USING VOLATILITY ARBITRAGE 

j including the items indicated: 

1 . Specification (1 8 pages) and 32. claims: JL indep. ,-.30. dep.; . multiple 
dep. (7 pages) and abstract (1 page) 

2. [X] Declaration and power of attorney 

3. [X] Formal drawings, _4 sheets (Figs. 1-4) 

4. I] Assignment for recording to: 

5. [X] Verified Statement Claiming Small Entity Status 

6 [X] Check in the amount of $453_00, ($453i)0 filing; $ recording) 
(See attached Fee Computation Sheet) 



7. 

8. 



[] Preliminary Amendment. 



[] Please amend the description by inserting the following paragraph 
after the line containing the title on page 1 : "This patent 
application claims the priority of U.S. provisional patent application 
No. 60/ , which is incorporated herein by reference. 11 

Priority is claimed for this application, corresponding application/s having been filed as 
follows: 

Country: 
Number: 
Date: 



The priority documents 



[] are enclosed 
[] will follow. 




ectfull^submitted, 

\ \ \ \ ^ 




d Leason 
eg. No. 36 J 95 
Attorney for Applicant(s) 




(D&DForms/PTO-l) 



2 



File No. : 2902/0G377 

PATENT FEE COMPUTATION SHEET 



No. of Claims Extra Claims Number of Rate 
Presented Previously Extra Claims 

Paid For 









$690. 


00 


Design Application 






$310. 


00 


Plant Application . 






$480 . 


00 


Total Claims 


32 - 20 


12 x $18.00 


$216. 


00 


iS.depen.dent 
C.iairas 


2-3 


Ox $78.00 


$ 




lltfEjiltiple Dependent 


Claims 


x- if so, add $260.00 


$ 





Surcharge for late submission of filing fee and/or declaration $ 
:(j|l30.00) 

SUBTOTAL $906.00 

[X] Small Entity REDUCTION (Half of Subtotal) $453.00 

Fee for recordation of assignment ($40.00) $ 

Charge for filing non-English language application ($130.00) $ 

TOTAL $453.00 



M:\2902\0G377\CB3804.WPD 



3 



Docket No. 2902/0G377 



TN THE UNITED STATES PATENT AND TRADEMARK OFFICE 

In re the Application or Patent of: 

Lloyd A. GROVEMAN and Richard L. ZACK 
Serial or Patent No. : Not Yet Assigned Filed or Issued: Concurrently Herewith 

For: ACTIVE ACCOUNT MANAGEMENT USING VOLATILITY ARBITRAGE 



VERIFIED STATEMENT CLAIMING SMALL ENTITY STATUS 
INDEPENDENT INVENTOR 

□ As a below named inventor, I hereby declare that I qualify as an independent inventor as defined in 37 
^ CFR 1 9(c) for purposes of paying reduced fees to the Patent and Trademark Office with regard to the 
! f ! invention entitled ACTIVE ACCOUNT MANAGEMENT USING VOLATILITY ARBITRAGE as 

ijl described in: 

"1 [X] the specification filed herewith, 

m [] application serial no. 

•s [] patent no. 

W I have not assigned, granted, conveyed or licensed and am under no obligation under contract or law to 
^ assign, grant, convey or license, any rights in the invention to any person who could not be classified as 
:? an independent inventor under 37 CFR 1.9(c) if that person had made the invention, or to any concern 
! 5 i which would not qualify as a small business concern under 37 CFR 1.9(d) or a nonprofit organization 
under 37 CFR 1.9(e). 

Each person, concern or organization to which I have assigned, granted, conveyed, or licensed or am 
under an obligation under contract or law to assign, grant, convey, or license any rights in the invention 
is listed below: 

[] no such person, concern, or organization 

[] persons, concerns or organizations listed below* 

'NOTE: Separate verified statements are required from each named person, concern or organization having 

rights to the invention averring to their status as small entities. (37 CFR 1.27). 

FULL NAME: 
ADDRESS: 

Q INDIVIDUAL D SMALL BUSINESS CONCERN 0 NONPROFIT ORGANIZATION 



filed 
issued 



FULL NAME: 
ADDRESS: 

0 INDIVIDUAL 



[] SMALL BUSINESS CONCERN 



[] NONPROFIT ORGANIZATION 



Sent By: The PRIME Funds; 

Received: 3/2 h 4/00 >4:40PM; 
03/24/00 16:33 FAX 



212 521 0999; 



Mar-24-00 4:49PM; 



Page 2/2 



-:> The PR I Mt t- unas ; r-**ye a 



DARBY&DARBY 



I acknowledge the duty to file 7 in this application or patent, notification of any change in status resulting 
in loss of entitlement to small entity status prior to paying, or at the time of paying, the earliest of the 
issue fee or any maintenance fee due after the date on which status as a small entity is no longer 
appropriate. (37 CFR 1.28(b)). 

I hereby declare that all statements made herein of my own knowledge are true and that all statements 
made on information and belief are believed to be true; and further that these statements were made with 
the knowledge that willful false statements and the like so made axe punishable by fine or imprisonment, 
or both, under Section 1001 of Title 18 of the United States Code, and that such willful false statements 
may jeopardize the validity of the application, any patent issuing thereon, or any patent to which this 
verified statement is directed. 



Name of inventor 1: Lloyd A, GROVEMAN 






[ame of inventor 2: Richard L- ZACK 




EXPRESS MAIL CERTIFICATE 

d ^/ B W*5tt8 84 0 8 3 2 

I hereby certify that, on the date indicated above, i deposited 
this paper or fee with the U.S. Postal Service and that it was 
addressed for delivery to the Assistant Commissioner for 
Patents & Trademarks, Washington, DC-i 
Mail Pos> Qfifa ^ to Addressee" service. 



2902/0G377 




Name (Print) 



Signature 



5 Active Account Management Using Volatility Arbitrage 

Field of the Invention 

0 The present invention relates to money management techniques and more 
101 particularly to a method for actively managing a basket of equities through volatility arbitrage 

1 j and harvesting. 

Background of the Invention 

ril A common goal in the financial sector is to manage funds in a manner which 

1 %t maximizes upside potential for profit while minimizing the risk of loss of principal. In this 
regard, index and equity options have been traded as insurance against loss and as a way of 
reducing one's cost basis. There are many strategies known in the art of options trading 
including hedges, straddles and collars. A limitation of these strategies has been the 
prohibitively expensive cost of buying put options to fully hedge an investment from one period 

20 to another. Accordingly, a compromise strategy is often taken in which either (i) less than a 
completely hedged position is taken, thereby exposing the account to downside risk or 
alternatively, (ii) an investor may opt to forgo some amount of appreciation in the underlying 



stock position to fund such protection. In either case, hedging strategies utilizing options and 
other market-neutral philosophies have generally been inefficient from a federal income tax 
perspective. 

What is needed in the art and has heretofore not been available is an effective 

downside hedging methodology, with the opportunity to maximize upside participation in a tax 

efficient manner. The present invention provides such benefits and others, and where applicable 

is effected in a tax efficient manner. 
Summary of the Invention 

The objective of the strategy is to generate attractive risk-adjusted returns, while 

utilizing relatively low levels of leverage. The strategy is designed to significantly enhance the 
risk/reward profile of investing in the broader equity market or a particular sector of the market 
and offers the potential for profit in both rising and falling markets. The strategy can be designed 
to maximize after-tax returns, if that is a desired criteria. 

The invention is based upon a volatility arbitrage and harvesting methodology. 
Volatility arbitrage and harvesting concerns the identification of differences between the 
volatility of an index and the volatilities of the constituents of that index, that is, the dispersion, 
and harvests or extracts those differences in the form of premiums. The invention provides 
investors with a benefit by establishing tracking baskets populated with component equities 
having a volatility which is different from the volatility of the index. Volatility harvesting and 
extraction refers to the ability to take advantage of the differences between historical and implied 
volatility on a particular security. 



In accordance with one aspect of the invention, a method for actively managing an 
account through volatility arbitrage and harvesting is described. In this method, a tracking basket 
which contains a plurality of equities is established, with each equity being included in an 
underlying index and, in the aggregate, the components possessing a high degree of correlation to 
5 the underlying index, a predetermined volatility differential relative to the underlying index, or 
both. Once established, the tracking basket is dynamically hedged using options. 

In a further aspect of the invention, a programmed computer can execute an 
optimization routine against at least one constraint in connection with the establishment of the 
tracking basket. The establishing step can include a regression analysis which results in a 
10„ tracking basket that achieves an r 2 value, relative to the underlying index, above a value. 
;--3 The tracking basket is preferably hedged by buying put options on the underlying 

H index in an amount sufficient to cover the notional amount of the tracking basket. Such puts are 
u { preferably fully funded by selling a selection of options on at least a portion of the equities in the 
1 y tracking basket. The hedge is preferably established so as to minimize or maintain below a 
i$i threshold value the net delta of the tracking basket and the selection of options. 
[ 2 The selection of which options to purchase and sell is preferably made with the 

j'S assistance of a software program. 

In accordance with another aspect of the present invention, a software program 
contained on a computer-readable medium is described. The software program, when executed 
20 within a digital computer, causes the computer to access current price information on a 
designated underlying index, and each of the equities in a tracking basket established in 
accordance with prescribed criteria. A skew analysis is then performed on at least a portion of 
the equities in the tracking basket over one or more maturity periods to identify a first set of 
options each commanding a premium. A second set of options is identified of which each has a 
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relative implied volatility which is greater than its historical volatility in a given maturity period. 
The software program strikes a balance between the implied volatility percentage from the 
options in the first set against the relative implied volatilities of the options in the second set to 
thereby identify a selection of options to sell. Then, one or more put options are identified 
5 which, together with the selection of options to sell, results in a net delta of a portfolio (including 
the tracking basket, the selection of options to sell, and the identified put options) being below a 
threshold value. The selection of options to sell and the identified put options are then displayed 
on a monitor connected to the computer such that the software program automatically identifies a 
generally risk neutral portfolio. 
10 These and other aspects, acts, and features of the present invention can be further 

H appreciated from the accompanying Drawings and Detailed Description of a Preferred 
Embodiment. 

Brief Description of the Drawings 

1 $~ Fig. 1 illustrates an overall process of a preferred method for actively managing an 

; S account in accordance with the present invention; 

Fig. 2 illustrates a process for constructing a tracking basket in accordance with 
the process of Fig. 1; 

Fig. 3 illustrates a portion of a process for hedging the tracking basket produced 
20 by the process flow of Fig. 2, including the steps for raising premiums; and 

Fig. 4 illustrates another portion of the process for hedging the tracking basket, 
including the steps which result in a long put against the tracking basket. 



-4- 



Detailed Description of a Preferred Embodiment 

By way of overview and introduction, the present invention is described in 

connection with an account which is actively managed in an automated system under the control 
of a fund manager. The account includes a portfolio of equities which define a tracking basket 

5 in which each of the basket's components has prescribed characteristics such that the tracking 
basket generally has a relatively high degree of correlation to a particular underlying index. 
Premiums are collected by selling call options against all or a portion of the equities in the 
portfolio and selling put options against the underlying index and/or against underlying securities 

C3 which may be part of the tracking basket but, if not, still exhibit the requisite attributes to be 
10; J included in such tracking basket (collectively, the "short options"). The collected premiums are 

yj spent in buying put options on the underlying index. 

1 y In accordance with the preferred embodiment of the invention, the volatility of the 

L J underlying index for which the puts are purchased is less than that of the securities underlying the 
;;;; short options. This is achievable, for example, by purchasing puts on highly covariant 
liT instruments such as indices and selling calls on individual equities which are comparatively 
highly volatile and therefore command a large premium. Through dynamic hedging of the 
tracking basket, the downside risk in the portfolio is minimized while the upside potential is 
optimized. Although the invention is described in connection with an automated system, the 
invention can be implemented by an experienced trader. 
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With reference now to Fig. 1, a tracking basket of equities is selected using 
optimization techniques to ensure that the selected stocks (both identity and quantity) satisfy 
prescribed criteria, as shown at step 110. Each of the equities in the tracking basket (or included 
in the index) is analyzed at step 120 to determine the best candidates against which puts or calls 
can be sold. At step 130, the total dollar premium that will be raised by selling puts and calls is 
determined. A significant portion of this total dollar premium is used to purchase a put on the 
underlying index in an amount sufficient to cover the notional amount of the equities in the 
tracking basket. The notional amount refers to the total value of the tracking basket and, if any 
puts have been sold, also includes for all puts sold the sum of the puts' strike price times its 
quantity times 100, the ordinary contract multiplier for an options contract. The long puts on the 
underlying index is referred to herein as a "basket hedge," the number of such puts that are being 
purchased is a function of the notional value of the tracking basket, and the strike price of the 
puts being purchased is selected in view of the total dollar premium to be raised as well as risk 
tolerance of the selected portfolio strategy. The number of put options times their respective 
strike prices that comprise the basket hedge is preferably made equal to the notional value of the 
tracking basket, at step 140. Once the basket hedge is in place, the call and put options that were 
selected at step 120 are sold at step 150 to raise the premium required to cover and/or exceed the 
cost of the basket hedge from step 140. From time-to-time, as shown at step 160, the dispersion 
of the tracking basket is re-assessed using the optimization techniques of step 110 and the 
outstanding short and long options are either rolled or traded or permitted to expire, in 



accordance with predetermined criteria. For example, the predetermined criteria can include the 
expiration of any of the selected call/put options, any material change in the price of an equity in 
the tracking basket or in the price of the underlying index, any change in volatility of any equity 
or option, or a combination thereof. Such re-assessments of the dispersion characteristics of the 
tracking basket can result in the tracking basket 1 10 being rebuilt; however, the overall steps of 
the invention proceed as outlined above until such time that the tracking basket is liquidated. 

With reference now to Fig. 2, the tracking basket and the manner of selecting the 
underlying equities to be included in the basket is described. 

At step 210, an index is arbitrarily selected as the basis for the tracking basket to 
be constructed. A variety of indices are available which are publically traded and have options 
associated with them. By way of example only, any of the following indices is suitable as the 
benchmark index for constructing the tracking basket: S&P 500 (Symbol SPX), the S&P 100 
(Symbol OEX), the NASDAQ 100 (Symbol NDX), the Morgan Stanley High Technology Index, 
(Symbol MSH), and The Street. Com/Philadelphia Internet Index (Symbol DOT). 

The tracking basket includes a portfolio or group of equities which are selected 
based upon prescribed characteristics relative to the chosen benchmark or underlying index. The 
components of the tracking basket must be contained in the benchmark index or indices. 
Together, the equities in the tracking basket preferably possess the following characteristics: 

1 . A high degree of correlation to the underlying index 

2. A predetermined or minimum volatility difference relative to the 
underlying index 



A portfolio of components which exhibits a "high degree of correlation" to the 
index itself is discerned using a conventional linear optimization routine, at step 220. Such a 
routine requires a constraint against which differences can be minimized. 

Preferably, the constraint against which the tracking components are selected is to 
preserve favorable federal tax treatment. It is desirable that the component securities in the 
tracking basket be less than a predetermined percentage of the underlying index that is being 
hedged, for example, 70%. Such a tracking basket possesses the characteristic that it is not 
"substantially identical" to the underlying index, as that term is used by the United States 
Department of the Treasury. The linear optimization routine can be run against this constraint to 
result in a proposed tracking basket consisting of quantities of several different securities which 
are close to, say, 70% of the benchmark index. These stocks are more likely to track the index 
than a basket consisting of only 40% of the index, for example. 

However, a constraint to preserve favorable federal tax treatment is not necessary 
for non-taxable U.S. investors (e.g. institutions) and non-U.S. investors. An alternative 
constraint that can be used to optimize the component selection of a proposed tracking basket in 
the first instance is the volatility of the component relative to the underlying index, a parameter 
discussed further hereinbelow. Another alternative is to constrain the selection to a 
predetermined number of equities to have in the tracking basket. 

Preferably, the optimization routine identifies those components within the 
benchmark index which most closely reside on the curve of the historical price graph of the 



benchmark index itself. This type of routine is required, for example, when evaluating an equal- 
dollar weighted index. For indices that use other weighting factors such as market capitalization, 
a high degree of correlation often can be found from among the largest market capitalization 
components in the index, and those components are more likely to be included in the selected 
5 tracking basket. Thus, in the case of a market-capitalization weighted index, if the proposed 
components of the tracking basket are among the larger market capitalization equities, then 
suitable components for the tracking basket which have a high degree of correlation generally can 
be identified without the use of a linear optimization routine. 
K i The optimization routine performed in the preferred embodiment is a routine 

1QJ executing on a programmed computer which has access (e.g., a data link or feed) to the current 
price of the components and the index as well as their respective historical volatilities. 

In accordance with a salient aspect of the invention, a final selection of tracking 
Ul basket components is made with regard to the volatility difference or "dispersion" that a 

proposed tracking basket component has relative to the underlying index. (As noted above, this 

1 5 parameter can be used in the initial tracking basket component selection process in accordance 
with other embodiments of the invention.) Dispersion is the difference between the volatility of 
a tracking basket component and the volatility of the index, where "volatility" is the annualized 
standard deviation of the log-normal daily differences in stock prices. In general, a low volatility 
will command a smaller premium when selling an option and so less sums are garnered. On the 

20 other hand, equities that are highly volatile will command a great premium and be a fertile source 
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of funds for purchasing puts to dynamically hedge the tracking basket. The fund manager must 
strike a balance between the desirability of collecting large premiums and the need for a balanced 
tracking basket by selecting a predetermined or minimum volatility differential. Such a balance 
can be represented by an entry in a knowledge base which supplies information to a rale base in 
an artificially intelligent, automated system programmed to implement this embodiment of the 
invention. The knowledge base contains criteria consistent with the trading strategy chosen by 
the fund manager. 

At step 230, the components of the benchmark index having the greatest 
dispersion are located. This step can be accomplished by sorting the components on the basis of 
their dispersion, and can be done automatically in a programmed computer. Equivalently, step 
230, and any sorting, can be done on the basis of absolute volatility. For example, the Standard 
& Poors 500 (S&P 500) is a long-established index which has an historical volatility in the 20s 
whereas the stock of Microsoft Corporation, one of the components of the S&P 500, has an 
historical volatility in the 30s to 40s. The dispersion between the two might make the Microsoft 
stock a suitable candidate for the tracking basket. At step 240, one or more of the high volatility 
(equivalently, high dispersion) equities is included in the proposed tracking basket, and the linear 
optimizer is constrained, in addition to a basic constraint (e.g., less than a predetermined 
percentage of the benchmark index as in the preferred embodiment), with a further constraint to 
not remove those high volatility components. 
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The substitution of a high volatility equity into the initial proposed tracking 
basket, and the concomitant adjustments in the number of shares of each equity to purchase, 
tends to upset the ability of the tracking basket to track the benchmark index. Accordingly the 
substitution preferably results in a proposed basket which through regression analysis, maximizes 
5 the r 2 value relative to the benchmark index and achieves an r 2 value above a predetermined value 
such as 0.8 and more preferably above 0.9. 

The "r 2 " used herein refers to a measurement of how closely a portfolio's 
performance correlates with the performance of the underlying or benchmark index, such as one 
of the indices referred to above. Thus, r 2 is a measurement of what portion of the portfolio's 
10J performance can be explained by the performance of the overall market or index. Ranges from 0 
H to 1 can be used, for example, where 0 indicates no correlation and 1 indicates perfect 
. 2 correlation. 

U The computed r 2 value is compared at step 250 against a prescribed threshold 

^ value and the r 2 value satisfies this test, then the tracking basket is complete and can be 
1 5 purchased (see step 1 10). Such an r 2 value, as understood by those of skill in the art, indicates a 
minimal tracking risk for a tracking basket selected with regard to multiple criteria including 
absolute volatility tracking ability to a benchmark index, and evidence of no "substantial 
identity" to the benchmark index. The resulting tracking basket defines not just the identity of 
the components of the basket but also the number of shares of each component. However, if the 
20 r 2 value is not within the prescribed range or above/below a prescribed value, then, at step 260, 
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then the components of the basket are swapped and steps 220-250 repeated (step 270) until risk 
achieved satisfies the threshold requirements, at which time the process ends at step 280. The 
resulting basket thus strikes a balance between acceptable tracking risk and maximized 
dispersion. 

5 While volatility can be a basis for selecting a particular component for the 

tracking basket, it need not be the sole basis for building a tracking basket. Note that a 
predetermined or minimum volatility difference can be the basis for selecting a component for 
the tracking basket as long as the degree of correlation of the tracking basket to the underlying 

!: i index is within a prescribed range, and preferably only alters the r 2 by a small amount. 
1 qj Figures 3 and 4 outline a process for hedging the tracking basket in accordance 

H with predetermined criteria. In the following discussion, a generally risk neutral portfolio is 

1"' achieved through a combination of going long on the tracking basket itself and short on the 

t J tracking basket components through option purchases and sales. 

; : With reference now to Fig. 3, a method for determining the quantity to purchase, 

15* maturity date and strike price of call and put options to sell against the individual securities in the 
tracking basket is described. At step 310, a skew analysis is performed on a selected number 
(e.g. all) of the securities in the tracking basket for one or more maturity periods to identify 
options that are most suitable for raising premium to fund the basket hedge. As understood by 
those of skill in the art, the skew analysis graphically displays the relationship of implied 
20 volatility percentage to strike price, and informs the selection decision among the available 

options in a given maturity period. The farther out of the money a call option is, for example, the 
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greater its volatility and the lower its premium when sold. A skew analysis can be obtained, for 
example, using the Bloomberg Reporting Service, available from Bloomberg, LLP. of New 
York, New York, by entering the "skew" command for a given stock. The higher the implied 
volatility of an identified option, the more relative premium can be collected by shorting the 
tracking position using such option (regardless of whether it is a call or a put). 

At step 320, the historical implied volatility and implied volatility of each of the 
components in the tracking basket is analyzed. The goal of the analysis of step 320 is to identify 
those options which have an implied volatility which is greater than the historical volatility of 
that security, if possible. This analysis is not strike price or maturity date specific, but rather 
provides a holistic gauge on the "relative" implied volatility of the options associated with the 
equity under consideration. Historical implied volatility curves are commercially available from 
services such as the Bloomberg Reporting Service by entering the command "HIVG" for a given 
security. If an option cannot be found which has an implied volatility greater than its historical 
volatility for a given maturity period, then the criterion of step 320 might be satisfied by turning 
to a different maturity period. If an option with suitable volatility cannot be found, then a call or 
put can be sold on a different component of the tracking basket. To garner the premium 
necessary to hedge the tracking basket, a call or put may nevertheless be sold based on other 
criteria, such as if a particular security is trading at a very high implied volatilities. 

Of course, the premium that can be collected by shorting a given security in the 
tracking basket can be maximized through the selection of the strike price (e.g., a lower strike 
price for a call commands a greater premium than a higher strike price); however, in the method 
in accordance with the preferred embodiment of the invention, the selection of options to be sold 
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includes a balancing of the implied volatility percentage identified from the skew analysis (and 
the relative premium that can be raised) against the relative implied volatilities of the options that 
are available at a variety of different strike prices. In substantially every case, such balancing 
will result in a higher premium being collected than the skew analysis by itself would identify. 

Thus, at step 330, the options which satisfy the predetermined criteria of steps 310 
and 320 are selected, resulting in a selection of options. At step 340, the sum total of all dollar 
premiums anticipated from the sale of such options is determined. At step 350, a hedge against 
downward market movement is established for the tracking basket (a "basket hedge") by 
purchasing a put on the benchmark index, as described below with reference to Fig. 4. 
Preferably after the basket hedge has been established, the call options are sold at step 360 to 
raise premium to cover and preferably exceed the cost of the basket hedge. 

Optionally, at step 370 additional premium can be raised by selling put options on 
any of the equities that may or may not be in the tracking basket, either before or after selling the 
call options at step 360. A determination as to whether to raise additional premium by selling 
puts includes an examination of the premium anticipated to be collected from selling calls 
against the tracking basket, the actual cost for the basket hedge, the extra risk instilled in the 
portfolio, and a skew analysis and comparisons of historical and implied volatilities, as described 
above. In the event that a put is sold, the notional value of the hedge is preferably increased 
(because the sale of a put option is equivalent to a new, larger long position in the tracking basket 
which increases the downside risk that is to be hedged). 

Fig. 4 shows a process flow for purchasing put options on the benchmark index. 
The put option is purchased to protect the tracking basket and any short put options that may 
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have been sold, which together define the notional amount of the portfolio, against the risk of a 
downward turn of the stock market. At step 410, a put is tentatively selected to cover the 
notional amount of the portfolio based upon the total dollar call and put premium that is expected 
to be raised as a result of step 340 and, optionally, step 370. The strike price and maturity date of 
5 the selected put must bring the net delta of the portfolio (including the equities in the tracking 
basket, and short calls or puts on those equities, and the proposed long put on the benchmark 
index) below a threshold value. Preferably, the net delta is minimized, but the value or range for 
the net delta of the portfolio will vary depending upon the level of acceptable risk in the selected 
strategy. 

1 Q As understood by those of skill in the art, "delta" is a measure of the rate of 

3 change of an option's value relative to the change in the price of the underlying security. 
W The minimized net delta for the portfolio can result in a generally risk neutral 

H portfolio when viewed at a given moment. However, in accordance with the inventive method of 
r y the preferred embodiment, profits can be had from a generally risk-neutral portfolio with the 
1 5 i expiration of the short calls (and short puts, if any) or repurchase of decayed value short calls 
; 'i (and short puts) because a profit results from each options transaction wherein a hedge is 
';i purchased for the tracking basket for less than the cost of the premiums collected from selling the 
more volatile calls (and optionally puts). Such dispersion increases the value of the portfolio 
over time, particularly in view of the fact that the options are most typically out of the money 
20 when sold and so they decay to zero or their intrinsic value, if later in the money, over time. 
Consequently, money is made in the preferred embodiment by extracting the volatility 
differential or dispersion between the volatility of the benchmark index and the volatility of the 
tracking basket. 
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Once a tentative put has been identified at step 410, its delta is known and the net 
delta can be determined readily because the short calls and puts identified at steps 340 and 370 
also have known deltas. (The delta of each equity in the tracking basket is, by definition, unity). 
A final selection of a long put to hedge the tracking basket is preferably informed by a skew 
5 analysis, performed at step 420, and a comparison of implied volatility to historical (implied) 
volatility, performed at step 430. In the preferred embodiment, a final put selection is made to 
hedge the tracking basket and the put is purchased, at step 440, once the foregoing prescribed 
criteria are satisfied. The process flow then returns to step 360 of Fig. 3, as indicated at step 450. 

As can be appreciated by those of skill in the art, each of the foregoing steps can 
1 0 be implemented in an automated machine programmed with the appropriate criteria to perform 
; =3 the analysis and make the selections and trading decisions called for in the foregoing steps. In 
!" J addition, any of the foregoing steps can be altered or overridden in view of overarching factors 
J; u : such as news events, analyst statements, or other externalities that an experienced trader might 
ry which to consider. These overarching factors can be accommodated by an automated system, if 
1 p desired, through an appropriate rule base which is configured to respond to stored knowledge and 
■ if real-time data feeds (new knowledge) by re-evaluating the dispersion of the tracking basket (see 
!:i steps 160 of Fig. 1 and point A in Fig. 2) and taking any action mandated by the rule base or the 
fund manager. 

Whenever one of the options expires or is soon to expire, or the price of the 
20 underlying index or a component in the tracking basket changes by a prescribed amount, or there 
has been a change in the volatility of the underlying index or a tracking basket component, the 
tracking basket can be re-optimized. The tracking basket is re-optimized by performing the steps 
after point A of Fig. 2. In addition, the hedging steps of Figs. 3 and 4 can be performed again, in 
whole or part, to raise additional premium or update the long put against the tracking basket in 
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accordance with any changes in price or volatility. These steps can be done systematically or 
idiosyncratically, under control of the fund manager or a rule base in a programmed machine. 
For example, the changes in price or volatility can be gauged to a price maintained in a 
knowledge base or data store and used by a rule base to make a determination as to whether a 
5 change in the notional amount or volatility warrants a change in the hedge. 

A system in accordance with a preferred embodiment of the invention includes a 
machine such as a network server, personal computer, personal digital assistant, or a Web- 
compliant device having a software program executing thereon. The software program interacts 
with the CPU of the machine to provide on a display information to a user sufficient to guide or 
1Q„ report the results of the dynamic hedging strategy used to actively manage a portfolio. The 

program includes a series of instructions which govern the CPU and implement the processes of 
H Figs. 1-4. The program can include a rule base which describes a system response to changes in 
H price, volatility or overarching conditions (e.g., interest rate) that may be encountered from time 
nJ to time. The rule base preferably accesses a knowledge base which contains values or criteria 
1^1 consistent with the trading strategy to be implemented in a given fund. These values include 
1 i reference points for responding to changes. Thus, if a price moves beyond the value specified in 
{ ;i the knowledge base, the software can automatically respond by rolling or trading options, if that 
is what the applicable rule requires for the given fund management strategy, to adjust the hedge 
dynamically in response to such a change. Likewise, the knowledge base provides objective 
20 criteria for responding to changes in volatility or other external factors. 

Although the invention has been described in detail in the foregoing preferred 
embodiment, it is to be understood that such description has been provided for purposes of 
illustration only and that other variations both in form and detail can be made thereupon by those 
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skilled in the art without departing from the spirit and scope of the invention, which is defined 
solely by the recitations in the appended claims and equivalents thereof. 
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We Claim: 

1 . A method for actively managing an account through volatility arbitrage and harvesting, 
comprising the steps of: 

(A) establishing a tracking basket containing a plurality of equities, the equities in the 
5 tracking basket being included in an underlying index and together possessing at 

least one of: 

1 . A high degree of correlation to the underlying index; and 

2. A predetermined volatility differential relative to the underlying 
index; and 

1 Q (B) dynamically hedging the tracking basket using options. 

H 2. The method as in claim 1, wherein the establishing step comprises executing an 
Yi optimization routine on a programmed computer against at least one predetermined 

1 y constraint, the optimization routine compiling the tracking basket to include a set of 

1 S =! equities and a quantity of each equity in the set. 

:i 3 . The method as in claim 2, wherein the at least one predetermined constraint is that a 
prescribed percentage of the tracking basket consist of equities having a minimum 
volatility differential relative to the underlying index. 

20 

4. The method as in claim 3, wherein all of the equities in the tracking basket have a 
minimum volatility differential relative to the underlying index. 
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The method as in claim 3, wherein a second predetermined constraint is that the tracking 
basket be less than a predetermined percentage of the underlying index. 

The method as in claim 1, wherein the establishing step includes a regression analysis 
which results in a tracking basket that achieves an r 2 value, relative to the underlying 
index, above a predetermined value. 

The method as in claim 6, wherein the r 2 value is 0.8 or higher. 

The method as in claim 6, wherein the r 2 value is maximized. 

The method as in claim 6, wherein the establishing step further includes swapping 
equities into and out of the tracking basket and repeating the regression analysis until a 
tracking basket is identified that achieves the r 2 value above the predetermined value. 

The method as in claim 1, wherein the establishing step results in a tracking basket which 
includes less than a predetermined percentage of the underlying index. 

The method as in claim 10, wherein the predetermined percentage is 70%, whereby the 
tracking basket is not substantially identical to the underlying index. 

The method as in claim 1, wherein the hedging step is performed in accordance with 
predetermined criteria. 
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The method as in claim 1, wherein the hedging step includes raising premium by selling 
call options on a plurality of the equities in the tracking basket. 

The method as in claim 1, wherein the hedging step includes the step of buying put 
options on the underlying index in an amount sufficient to cover the notional amount of 
the tracking basket. 

The method as in claim 14, wherein the hedging step further includes selling a selection 
of options on a plurality of the equities in the tracking basket to raise premium in an 
amount greater than the cost of buying the put options. 

The method of claim 15, including the additional step, prior to the step of buying put 
options, of selecting the put options so that the net delta of the tracking basket and the 
selection of options is below a threshold value. 

The method of claim 15, including the additional step, prior to the step of buying put 
options, of selecting the put options so that the net delta of the tracking basket and the 
selection of options is minimized. 

The method as in claim 1, wherein the hedging step comprises buying put options on a 
plurality of the equities in the tracking basket and selling call options on a plurality of the 
equities in the tracking basket. 



-21- 



The method as in claim 1, wherein the hedging step includes: 

1 . performing a skew analysis on at least a portion of the equities in the 
tracking basket over one or more maturity periods to identify a first set of 
options each commanding a premium; 

2. identifying a second set of options each of which has a relative implied 
volatility which is greater than its historical volatility in a given maturity 
period; and 

3. balancing the implied volatility percentage from of the options in the first 
set against the relative implied volatilities of the options in the second set 
to identify a selection of options to sell. 

The method as in claim 19, wherein the hedging step further includes selling the selection 
of options to raise a premium and purchasing a long put against the underlying index for 
an amount which is not substantially greater than the premium raised. 

The method of claim 20, including the additional step, prior to the step of purchasing the 
long put, of selecting the long put so that the net delta of the portfolio is below a 
threshold value. 

The method of claim 20, including the additional step, prior to the step of purchasing the 
long put, of selecting the long put so that the net delta of the portfolio is minimized. 

The method of claim 1, wherein the step of dynamically hedging the tracking basket 
comprises a re-assessment of the dispersion of the tracking basket. 
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The method of claim 23, wherein the re-assessment occurs periodically. 



The method of claim 23, wherein the re-assessment occurs in response to prescribed 
events. 

The method of claim 23, wherein the re-assessment of the dispersion of the tracking 
basket comprises one or more of the following: rolling the hedge into a later maturity 
period, trading at least a portion of the hedge, and permitting at least a portion of the 
hedge to expire. 

The method of claim 26, wherein the re-assessment is performed in accordance with 
predetermined criteria. 

The method of claim 26, wherein the re-assessment includes: 

1 . performing a skew analysis on at least a portion of the equities in the 
tracking basket over one or more maturity periods to identify a first set of 
options each commanding a premium; 

2. identifying a second set of options each of which has a relative implied 
volatility which is greater than its historical volatility in a given maturity 
period; 

3 . balancing the implied volatility percentage from of the options in the first 
set against the relative implied volatilities of the options in the second set 
to identify a selection of options to sell; 
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4. buying put options on the underlying index in an amount sufficient to 
cover at least the notional amount of the equities in the tracking basket; 
and 

5 . selling the selection of options to raise premium in an amount greater than 
the cost of the put options bought in the buying step. 

A tracking basket comprising a set of equities greater than one in which the equities in ths 
set have, relative to an underlying index, a high degree of correlation to the underlying 
index and at least a predetermined volatility differential relative to the underlying index. 

The tracking basket as in claim 29, wherein the set of equities comprises less than a 
predetermined percentage of the underlying index. 

The tracking basket as in claim 30, wherein the predetermined percentage is 70%, 
whereby the tracking basket is not substantially identical to the underlying index. 
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A software program contained on a computer-readable medium which, when executed 
within a digital computer, causes the computer to: 

a) access current price information on a designated underlying index, and each of the 
equities in a tracking basket established in accordance with prescribed criteria; 

b) perform a skew analysis on at least a portion of the equities in the tracking basket 
over one or more maturity periods to identify a first set of options each 
commanding a premium; 

c) identify a second set of options each of which has a relative implied volatility 
which is greater than its historical volatility in a given maturity period; 

d) balance the implied volatility percentage from of the options in the first set against 
the relative implied volatilities of the options in the second set to identify a 
selection of options to sell; 

e) identifying one or more put options which, together with the selection of options 
to sell, results in a net delta of a portfolio which includes the tracking basket, the 
selection of options to sell, and the identified put options is below a threshold 
value; and 

e) display on a monitor connected to the computer the selection of options to sell and 
the identified put options, whereby the software program automatically identifies 
a generally risk neutral portfolio. 
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ABSTRACT 



Software and methodology for active account management using volatility 
arbitrage is described. The software and method of the invention identify differences between 
the volatility of an index and the volatilities of the constituents of that index, that is, the 
dispersion, and harvests or extracts those differences in the form of premiums. A method 
comprises establishing tracking baskets populated with component equities which satisfy 
prescribed criteria, such as possessing a high degree of correlation to the underlying index, a 
predetermined volatility differential relative to the underlying index, or both. The tracking 
basket is then dynamically hedged using options. In another aspect of the invention, methods and 
software are provided for the selection of options to dynamically hedge the trading basket. 
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110. Build tracking basket through optimization 

techniques and purchase tracking 
basket components 



120. Analyze each equity in tracking basket or 
index for put/call options to be sold 



J 

130. Determine total dollar premium to be 
raised , 



t 

140. Purchase index puts options on notional 
amount of equities purchased in 
tracking basket 



t 

150. Sell the selected call and put options on 
equities in tracking basket 



160. At expiration of any option or material 
change in price or volatility of any 
option, reevaluate "dispersion" and 
roll/trade any or all options positions. 









Fig. 1 



210. Choose possible indices for portfolio 
construction 



220. Utilize optimization 
techniques to produce proposed 
tracking basket to minimize 
correlation/tracking risk 




230. Locate equities with 
the highest dispersion 



240. Include high dispersion equities in basket 
and reoptimize 
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260. Swap names in tracking basket 
and reoptimize 
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310. Perform skew analysis on initial tracking 
basket components over one or more option 
expiration dates 
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320. Analyze historical volatility and implied 
volatility of each of the components over one or 
more option expiration dates 
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330. Select c 


options to sell 



340. Sum all dollar premiums to be 
raised . 

T 

350. Purchase basket hedge (puts) 

T 

360. Sell call options 



370. 


Determine if put options should be sold on any 




equities in the tracking basket or underlying 




index based upon: 


i. 


total call option premium expected to be raised; 


ii. 


total cost of basket hedge; 


hi. 


skew, absolute volatility, and implied versus 




historical volatility and extra risk instilled in 




portfolio; and 


iv. 


adjust basket hedge if necessary 
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410. Select a put based upon total dollar call 
and/or put premium expected to be raised. 
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420. Analyze strike pri 
skew a 


ce based upon volatility 
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430. Analyze implied volatility versus historical volatility 
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440. Final selection of basket hedge & purchase 



450. Return to step 360 of Fig. 3 
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